














鑎貎 20043Voice Matters in a Dictator Game




We examine a dictator game with aʠ voice ʡoption in the lab-
oratory. In the dictator game, player 1 dictates how to divide a pie,
and player 2 simply receives his/her share, i.e., unlike in an ultima-
tum game, he/she does not have an option to reject this division.
In our experiment, player 2 has an opportunity to state a payoﬀ-
irrelevant request for the minimum acceptable oﬀer before player 1
dictates his/her oﬀer. In this game, it is predicted not only by the
standard game theory, but by the behavioral game theory such as the
theory of other-regarding preferences, that player 1’s oﬀer is indepen-
dent of player 2’s request. Some ﬁndings based on our data are as
follows: the above independence hypothesis is rejected; as player 2’s
request increases, player 1’s oﬀer increases when the requests are less
than 50% of the pie; on the other hand, when the request goes beyond
50% of the pie, the oﬀer decreases as the request increases. That is,
ʠ voice ʡmatters without having strategic meaning. We also conduct
a clustering analysis to ﬁnd three notably diﬀerent tendencies among
player 1’s behavior.
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1ઓུత؀ڥʹ͓͚Δʮ੠ʯͷ৘ใ఻ୡͷػೳʹ͍ͭͯ͸ Crawford and Sobel(1982) Λࢀরͷ
͜ͱɻDickhaut et al.(1995) ͓Αͼ Kawagoe and Takizawa(1999) ͸ Crawford and Sobel(1982)
ϞσϧΛ࣮ݧతʹݕ౼͍ͯ͠Δɻ·ͨɺ৘ใ఻ୡػೳΛ࣋ͭ੠͕ҙຯΛ࣋ͭʹࢸΔաఔΛ෼ੳͨ͠
΋ͷʹ Warneryd(1991) ͕͋ΔɻBlume et al.(1998) ͸͜͏ͨ͠੠ͷҙຯͷਐԽʹؔ͢Δ࣮ݧݚڀ
Λߦ͍ͬͯΔɻৄ͘͠͸ Crawford(1998) ʹΑΔ੠ʹؔ͢Δ࣮ݧݚڀͷαʔϕΠ࿦จΛࢀরͷ͜ͱɻ
2Farrell(1987)ɺForges(1986) ͓Αͼ Kandori and Matsushima(1998) Λࢀরͷ͜ͱɻ·ͨɺҙ
ਤͷ఻ୡػೳΛ΋ͭ੠͕ҙຯΛ࣋ͭʹࢸΔաఔΛ෼ੳͨ͠΋ͷʹ Matsui(1991) ΍ Kim and So-




























































23 ˋɺύλʔϯ II͕ 36 ˋɺͦͯ͠ύλʔϯ III͸ 41 ˋͰ͋ͬͨɻ
ຊߘͷߏ੒͸ҎԼͷ௨ΓͰ͋Δɻ࣍અͰ͸࣮ݧઃܭ͓Αͼ࣮ݧखॱΛઆ໌͢Δɻ












ʢਤ 2 ࢀরʣ ɻ͢ͳΘͪɺϓϨΠϠʔ B ͷ഑෼ܾఆͷલʹɺA ͸ࣗΒ͕๬Ή࠷௿ۚ
ֹΛ B ʹʮ఻͑Δʯ ɺ΋͘͠͸ʮ఻͑ͳ͍ʯΛબ୒͢Δ͜ͱ͕Ͱ͖Δɻ ʮ఻͑Δʯ
Λબ୒ͨ͠৔߹ʹ͸ɺ࠷௿ر๬ֹ y ԁΛɺ100 ԁ୯ҐͰ 0 ԁ͔Β 1000 ԁ·Ͱͷத
͔ΒબͿɻB͸Aͷ࠷௿ر๬ֹΛ஌ͬͨޙɺ1000ԁͷத͔Β Aʹ౉ֹۚ͢ xԁΛ
ܾΊΔɻB ͷ࠷ऴతͳ֫ಘֹۚ͸ 1000 − x ԁɺA ͷ֫ಘֹۚ͸x ԁͱͳΔɻ
ͯ͞ɺϓϨΠϠʔAͷબ୒y ∈ Y ≡{ “఻͑ͳ͍”,0,100,...,1000}ʹର͠ɺxΛ
ఏࣔ͢ΔϓϨΠϠʔBͷׂ߹Λpx(y)ͱॻ͜͏ɻ͕ͨͬͯ͠ɺP(y)=( p0(y),...,p 1000(y))




͸ y ʹର͢Δ B ͷߦಈͷ৚݅෇෼෍Ͱ͋Δɻ·ͨɺP =( P(y))y∈Y ͱॻ͘ɻ฼ू
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ϨΠϠʔ B ͸ɺA ͕࣮ࡍʹબ୒͢Δߦಈʹରͯ͠Ͱ͸ͳ͘ɺͦͷߦಈΛ஌Δલʹ
ઓུΛબ୒͢Δɻͭ·Γɺy ͷ஋ͦΕͧΕʹରͯ͠ x Λબ୒͠ɺ˓Λ͚ͭΔɻ5࠷













ʹ͍ۙ഑෼Λબ୒͢ΔͷͰ͋Δʢྫ͑͹ɺKahneman, Knetsch and Thaler(1986)ɺ


























B ͕ϓϨΠϠʔ A ͷر๬Λ਌੾Ͱ͋Δͱײ͍ͯ͡ΔͷͳΒɺͦΕ͸ɺ൴͕ϓϨΠ
Ϡʔ A ʹෆརͳ഑෼Λఏ͍ࣔͯ͠Δ͔ΒͰ͋ΔɻٯʹɺϓϨΠϠʔ B ͕ϓϨΠ
6ΑΓৄ͍ٞ͠࿦͸ɺFehr and Schmidt (2000) ͳͲΛࢀরͤΑɻ
7ද 1: ֤ y ʹର͢Δఏֹࣔͷ૬ର౓਺දɹ (୯Ґɿ%)
y
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000
0 69.2 82.0 28.2 25.6 25.6 25.6 25.6 33.3 38.4 41.0 41.0 64.0
100 5.1 7.7 69.2 7.7 2.6 0 2.6 5.1 2.6 0 15.4 5.1
200 2.6 7.7 0 58.9 5.1 5.1 5.1 5.1 5.1 15.3 5.1 2.6
300 2.6 0 2.6 2.6 64.1 12.9 10.3 15.4 20.5 10.3 5.1 2.6
400 7.7 2.6 0 2.6 0 51.3 10.3 12.9 10.3 7.7 7.7 2.6
x 500 10.2 0 0 2.6 2.6 5.1 46.1 23.1 17.9 17.9 20.5 15.3
600 0 0 0 0 0 0 0 5.1 2.6 2.6 0 0
700 0 0 0 0 0 0 0 0 2.6 2.6 2.6 2.6
800 0 0 0 0 0 0 0 0 0 2.6 0 0
900 0 0 0 0 0 0 0 0 0 0 2.6 2.6
1000 2.6 0 0 0 0 0 0 0 0 0 0 2.6
߹ܭ 100 100 100 100 100 100 100 100 100 100 100 100
ϠʔAͷر๬Λෆ਌੾Ͱ͋Δͱײ͍ͯ͡ΔͷͳΒɺͦΕ͸ɺ൴͕ϓϨΠϠʔA ʹ
༗རͳ഑෼Λఏ͍ࣔͯ͠Δ͔ΒͰ͋Δɻ࣮ࡍɺRabin(1993)͓ΑͼDufwenberg and
Kirchsteiger(1998) ͷϞσϧͰ͸ɺP(y)=( 1 ,0,...,0) ͕͢΂ͯͷ y ʹ͍ͭͯ੒Γ
ཱͭɻ
͜Ε·Ͱͷٞ࿦Λ·ͱΊΑ͏ɻඪ४తͳήʔϜͰͷφογϡۉߧɺ͞ΒʹɺRa-









͋ΔɻϓϨΠϠʔA ͷબ୒y ∈ Y ΛྻʹɺϓϨΠϠʔBͷఏֹࣔxΛߦʹͱͬͯ
͍Δɻ֤ྻ͸฼ूஂ෼෍ P(y)ͷඪຊ෼෍ʹରԠ͍ͯ͠Δɻզʑͷ࣮ݧͰ͸ɺϓϨ
ΠϠʔ B͸ઓུΛબ୒ͨ͠ɻ͕ͨͬͯ͠ɺ֤y ʹ͍ͭͯ 39ݸͷσʔλ͕͋Δ͜ͱ
ʹ஫ҙ͢ΔɻҰݟͯ͠ɺඪຊ෼෍͸֤ y ʹԠ͔ͯ͡ͳΓͷ૬ҧ͕͋Γͦ͏Ͱ͋Δɻ
୅දతͳ΋ͷͱͯ͠ɺy =“ ఻͑ͳ͍”ͱy = 500ʹ஫໨͢Δɻ྆෼෍ͱ΋ʹɺ΄΅
x =0͔Βx = 500ͷؒʹ෼෍͍ͯ͠Δɻ͔͠͠ɺy =“఻͑ͳ͍”৔߹͸x =0ʹɺ
y = 500ͷ৔߹͸x = 500ʹ౓਺͕ภ͍ͬͯΔɻ·ͨɺy =0͔Βy = 400ͷؒ͸ɺ
x = y ͳΔఏֹࣔͷ૬ର౓਺͕ 50 ˋΛ௒͓͑ͯΓɺy = 500 ͷ৔߹΋ɺx = 500





















ਤ 3: ֤ y ʹର͢ΔఏֹࣔͷϘοΫεϓϩοτ
࠷௿ر๬ֹ͕ 500 Λ௒͑Δͱ͜ͷ܏޲͸ݟΒΕͳ͍ɻ͜ͷൣғͰ͸Ή͠Ζɺر๬
ֹͷ૿Ճʹͱ΋ͳͬͯ x =0ʹภ͍ͬͯ͘Α͏ʹݟ͑Δɻ͞Βʹɺ֤ඪຊ෼෍ͷ
ࢄΒ͹Γ͕ɺy = 500 Ҏ߱޿͘ͳ͍ͬͯΔ͜ͱ΋ಡΈऔΔ͜ͱ͕Ͱ͖Δɻ
͜ͷ܏޲Λਤ 3 ʹΑͬͯิ଍తʹ֬ೝ͠Α͏ɻਤ 3 ͸ɺॎ࣠ʹϓϨΠϠʔ B ͷ
ఏֹࣔΛͱΓɺϓϨΠϠʔ A ͷ֤બ୒ y ʹԠͨ͡ϘοΫεϓϩοτʢശ඘ਤʣ͕
ඳ͔Ε͍ͯΔɻശͷ্ล͕ୈ 3 ࢛෼Ґ఺ɺԼล͕ୈ 1 ࢛෼Ґ఺ɺശͷதͷઢ͕த
ԝ஋Ͱ͋Δɻୈ 3 ࢛෼Ґ఺ͱதԝ஋͕Ұக͢Δ৔߹͕͋ΔͷͰɺதԝ஋ʹ͸˔ҹ
Λهͯ͋͠Δɻ্ͱԼʹ৳ͼΔ඘͸ͦΕͧΕ࠷େ஋ͱ࠷খ஋Ͱ͋Δɻ͞Βʹɺ˚
ҹʹΑͬͯ࠷ස஋΋هͨ͠ɻy =“఻͑ͳ͍”ͱy = 500ʹରԠͨ͠ϘοΫεϓϩο
τΛݟͯΈΑ͏ɻy =“఻͑ͳ͍” ৔߹͸ x =0ʹதԝ஋ͱ࠷ස஋͕͋Γɺ͜͜ʹ
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H0 : P(“఻͑ͳ͍”) = P(“఻͑Δ”)
H1 : P(“఻͑ͳ͍”)  = P(“఻͑Δ”)
Kolmogorov-Smirnov ౷ܭྔͷ஋͸ɺྦྷੵ૬ର౓਺෼෍ؒͷڑ཭ɺ
max|Fx(“఻͑ͳ͍”) − Fx(“఻͑Δ”)| =0 .3007




7ৄ͘͠͸ɺSiegel and Castellan(1988) ͳͲΛࢀরͤΑɻ
104.3 ੠ʹԠͨ͡ಠࡋऀͷ൓Ԡ(1)
͜Ε·Ͱͷ෼ੳʹΑΓɺϘΠεɾΦϓγϣϯ෇͖ಠࡋऀήʔϜʹ͓͍ͯɺ෰ै
ऀͷ੠͕ಠࡋऀͷߦಈʹӨڹΛ༩͑Δ͜ͱΛ֬ೝͨ͠ɻ࣍ʹɺy ∈ ¯ Y ͷ৔߹ɺ͢
ͳΘͪɺϓϨΠϠʔ A͕“఻͑Δ”Λબ୒ͨ͠৔߹ʹ஫໨͠ɺ֤y ʹԠͯ͡ϓϨΠ
Ϡʔ B ͕ͲͷΑ͏ʹ൓Ԡ͍ͯ͠Δͷ͔Λ෼ੳ͠Α͏ɻ
ຊઅͷ͸͡Ίʹࢦఠͨ͠Α͏ʹɺϓϨΠϠʔ A ͷ࠷௿ر๬ֹ͕ 0 ͔Β 500 ԁͷ
ؒɺఏֹࣔͷ෼෍͕ 45 ౓ઢʹภͬͨ෼෍ͷܗΛ͍ͯͨ͠ɻ͞Βʹɺ500 ԁΛ௒͑
Δͱɺఏֹ͕ࣔر๬ֹ͕૿Ճ͢ΔͷʹԠͯ͡0ʹภ͍ͬͯ͘ɻ͜ͷ͜ͱ͔ΒɺϓϨ
ΠϠʔ A ͕఻͑Δ࠷௿ر๬ֹ y ͕ 0 ͔Β 500 ·Ͱͷؒ͸ɺϓϨΠϠʔ B ͷఏֹࣔ
x ͱͷؒʹਖ਼ͷ૬͕ؔ͋Γɺy ͕ 600 ͔Β 1000 ͷؒ͸ɺෛͷ૬͕ؔ͋ΔͱࢥΘΕ
Δɻ͕ͨͬͯ͠ɺϓϨΠϠʔ B ͷ֤αϯϓϧΛɺ0 ≤ y ≤ 500 ʹ͓͚Δͷ൓Ԡͱɺ
600 ≤ y ≤ 1000 ʹ͓͚Δ൓Ԡʹ෼ׂ͠ɺͦΕͧΕͷൣғʹ͋Δ y ͱɺͦΕʹର͢
Δఏֹࣔ x ͱͷ૬ؔ܎਺Λਪఆ͢Δɻ
Kendall ͷॱҐ૬ؔ܎਺8
ද 2 ʹ͸ɺKendall ͷॱҐ૬ؔ܎਺ τ ͷਪఆྔ τ  ͕ه͞Ε͍ͯΔɻզʑͷ࣮ݧ
σʔλʹ͸ಉॱҐ͕ଟ਺ଘࡏ͢ΔͷͰɺਪఆྔ τ  ʹ͸ಉॱҐͷॲཧ͕ࢪ͞Ε͍ͯ
Δɻ·ͣɺ࠷௿ر๬ֹ 0 ≤ y ≤ 500 ͱɺͦΕʹର͢Δఏֹࣔ x ͱͷؒ͸ɺ0.5 ͱ
͍͏ڧ͍ਖ਼ͷ૬ؔΛࣔ͢ਪఆ஋͕ಘΒΕͨɻ͜ͷ஋͸ɺ͜Ε·Ͱͷߟ࡯Λཪ෇͚
͍ͯΔͱ͍͍͍ͬͯͩΖ͏ɻ͜ͷൣғʹ͓͍ͯ͸ɺϓϨΠϠʔAΑΓߴ͍ر๬͸ɺ
൴ʹͱͬͯΑΓߴ͍རಘΛੜΉͷͰ͋Δɻ࠷௿ر๬ֹ600 ≤ y ≤ 1000 ͱɺͦΕʹ
ର͢Δఏֹࣔͱͷؒ͸ɺ−0.13ͱ͍͏΍΍ऑ͍ෛͷ૬ؔΛࣔ͢ਪఆ஋͕ಘΒΕͨɻ
ਤ 3 ʹΑΔͱɺy = 500Ҏ߱ͷ෼෍͸͔֬ʹ0 ʹภͬͯ͸͍͕͘ɺͦΕʹԠͯ͡෼
෍ͷࢄΒ͹Γ͕খ͘͞ͳΔΘ͚Ͱ͸ͳ͍ɻ9y ͕ 0 ͔Β 500 ·ͰͷΑ͏ʹ͸͖ͬΓ
ͱͨ͠܏޲Λࣔ͞ͳ͔ͬͨͷ͸ɺͦͷͨΊͰ͋Δͱߟ͑ΒΕΔɻ
͜͜Ͱɺy ͱx ͕ޓ͍ʹಠཱͰ͋Δ͜ͱΛؼແԾઆͱ͠ɺ0 ≤ y ≤ 500 ͷൣғͰ






8Kendall ͷॱҐ૬ؔ܎਺ʹ͍ͭͯͷৄࡉ͸ɺKendall and Gibbons (1990) ͳͲΛࢀরͤΑɻ




ߦͳ͏ͷͰ͋Δɻ΋ͪΖΜɺy ͱ x ͕ಠཱͰ͋ΔͳΒ τ =0Ͱ͋Δ͕ɺͦͷٯ͸Ұൠʹ੒Γཱͨͳ
͍ɻ
11ද 2: Kendall ͷॱҐ૬ؔ܎਺
࠷௿ر๬ֹ y ͷൣғ τ ͷਪఆ஋ ༗ҙ֬཰
0 ԁʙ500 ԁ 0.5069 0.000














͋Ζ͏͔ɻྫ͑͹ɺy =0͔Β 500 ·Ͱͷؒ͸ x = y Λఏࣔ͠ɺ500 Λ௒͑Δͱఏ
ֹ͕ࣔঃʑʹ 0 ʹภΔͱ͍͏܏޲͸ɺඃݧऀݸਓͷߦಈύλʔϯͱͯ͠ݟग़ͤΔ
ͷͰ͋Ζ͏͔ɻਤ 3 Λ࠶ݟͯ͠ΈΑ͏ɻy =0͔Β500 ·Ͱͷؒɺx = y ʹ࠷ස஋
͕ଘࡏ͍ͯ͠Δɻ͔͠͠ಉ࣌ʹɺୈ1࢛෼Ґ఺͸͢΂ͯͷy ʹର͠0Ͱ͋ΓɺϓϨ
ΠϠʔ A ͷ֤બ୒ʹର͠ɺ0 Λఏࣔ͢Δඃݧऀ͕গͳ͘ͱ΋ 25 ˋଘࡏ͍ͯ͠Δɻ
͢΂ͯͷ y ʹ͍ͭͯ 0 Λఏࣔ͢ΔߦಈύλʔϯΛ΋ͭඃݧऀ͕ɺ૯ඃݧऀͷ͏ͪ
গͳ͘ͱ΋ 25 ˋଘࡏ͢ΔͷͰ͋Ζ͏͔ɻy = 500 Ҏ߱͸Ͳ͏͔ɻҎલࢦఠͨ͠Α
͏ʹɺ࠷ස஋͕0ʹଘࡏ͠ɺ෼෍ͷܗ΋ঃʑʹ0ʹภͬͯ͸͍͕͘ɺͦΕʹԠͯ͡
෼෍ͷࢄΒ͹Γ͕খ͘͞ͳΔΘ͚Ͱ͸ͳ͍ɻද 1ʹΑΕ͹ɺ500Ҏ্ͷر๬ֹʹର






11࣮ݧखॱͷͱ͜ΖͰઆ໌ͨ͠Α͏ʹɺϓϨΠϠʔ B ͱͳͬͨඃݧऀ͸ɺϓϨΠϠʔ A ͕࣮ࡍ
























ϥελʔʹଐ͢ඃݧऀͷߦಈύλʔϯΛɺϓϥΠϠʔ A ͷ֤બ୒ y ʹԠͨ͡Ϙο
ΫεϓϩοτʹΑͬͯ֓؍͠Α͏ɻ
ୈ I Ϋϥελʔ ͜ͷΫϥελʔʹଐ͢ඃݧऀ͸9ਓɺ͢ͳΘͪɺશମͷ23ˋͰ͋
Δɻਤ 6ʹ͸ɺϓϨΠϠʔAͷ֤બ୒y ʹର͢ΔϘοΫεϓϩοτ͕ඳ͔Ε
͍ͯΔɻҰݟͯ͠෼͔ΔΑ͏ʹɺφογϡۉߧͱ੔߹తͳߦಈύλʔϯɺ͢
ͳΘͪɺ͢΂ͯͷ y ʹ͍ͭͯ 0 Λఏࣔ͢Δߦಈύλʔϯ͕͜ͷΫϥελʔΛ




Ε͍ͯΔɻ·ͣɺy =“఻͑ͳ͍” ͱɺ࠷௿ر๬ֹ͕ 0 ͔Β 500 ͷؒʹ஫໨͠
Α͏ɻதԝ஋ͱ࠷ස஋ͷ஋͕ɺूܭ͞Εͨσʔλͷதԝ஋ͱ࠷ස஋ʹ΄΅੔
߹͍ͯ͠ΔɻҰݟͯ͠෼͔ΔΑ͏ʹɺر๬ֹ͕0 ͔Β500ͷൣғͰ͸ɺϓϨ





























͘ʹ΋ؔΘΒͣɺx = 500 ͷपลʹ͋Δఔ౓ͷ౓਺͕ཹ·͍ͬͯͨͷ͸ɺ൴
ΒͷߦಈύλʔϯʹΑΔ΋ͷͰ͋ͬͨɻ
ୈ IIIΫϥελʔ ͜ͷΫϥελʔʹଐ͢ඃݧऀ͸16ਓɺ͢ͳΘͪɺશମͷ41ˋͰ




ΫϥελʔIIͱಉ༷ɺ࠷௿ر๬ֹ͕0 ͔Β 500 ͷൣғͰ͸ɺx = y Λఏࣔ͢
Δߦಈύλʔϯ͕͜ͷΫϥελʔΛ୅ද͍ͯ͠Δɻ΍͸Γɺy =“఻͑ͳ͍”
৔߹ɺ͋Δఔ౓ͷࢄΒ͹Γ͕ݟड͚ΒΕΔͷͰɺ୅දతͳߦಈΛநग़͢Δ͜






























Βͣৗʹ 0 Λఏࣔ͢Δɺφογϡۉߧܕͷߦಈύλʔϯɻ࣍ʹɺϓϨΠϠʔ A ͷ
࠷௿ر๬ֹ͕ 0 ͔Β 500 ͷൣғʹ͓͍ͯ͸ɺͦͷر๬ֹͱಉֹΛఏࣔ͠ɺر๬ֹ




͕ɺͦͷͲͪΒ΋ɺر๬ֹ͕ 0 ͔Β 500 ͷൣғʹ͓͍ͯ x = y Λఏ͍ࣔͯ͠Δͷ
͸ڵຯਂ͍ɻ
4.5 ෰ैऀͷҙࢥܾఆ
࠷ޙʹɺϓϨΠϠʔAͷબ୒Λ؆୯ʹݟ͓ͯ͜͏ɻਤ 9 ͸ϓϨΠϠʔA ͷ૬ର































Δֹ͕ۚ 0 ԁ͔Β 500 ԁ·ͰͷൣғͰ͸ɺر๬ֹ͕૿Ճ͢Δʹै͍ɺಠࡋऀ͕༩
















































͘ͳΔر๬ֹʹରͯ͠બ୒ΛߦͳͬͨՄೳੑ͕͋Δɻࣗݾ஌֮ཧ࿦ʹै͑͹ɺر๬ֹ͕ 0 ͔Β 500
ͷൣғͰɺ૬खͷر๬ֹ͕૿Ճ͢ΔʹԠͯ͡ɺ૬खʹ༩͑Δֹ͕ۚ૿Ճ͢Δͱ͍ͬͨ݁Ռ͸ɺ͜ͷ
Α͏ͳ࣮ݧઃܭʹΑͬͯҾ͖ى͜͞Εͨͱղऍ͞ΕΔɻ
14΋ͪΖΜɺ͜ͷΑ͏ͳݟղ͸ࠓޙݕূ͢΂͖ର৅Ͱ͋Δɻ͔͠͠ɺਤ 4 ʹ͋Δ P(“఻͑ͳ͍”)




























18ਤ 10: Ward ๏ʹΑΔΫϥελʔ෼ੳ
Rescaled Distance Cluster Combine
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ΓಘΔબ୒ʹର͠ɺ0 ԁ͔Β 1000 ԁ·Ͱͷֹ͕ۚ 100 ԁ୯ҐͰॻ͔Ε
͍ͯ·͢ɻͦΕͧΕͷ৔߹ʹԠͯ͡૬खͷϓϨΠϠʔAʹ౉ֹ͢yԁΛ
Ұͭͣͭબͼɺ˓ͰғΜͰ͍ͩ͘͞ɻ




























ϓϨΠϠʔ A ͷ੔ཧ൪߸ ϓϨΠϠʔ B ͷ੔ཧ൪߸
͋ͳͨͷ૬ख (ϓϨΠϠʔ B) ͸ɺ1000 ԁͷத͔Β͋ͳͨʹ౉ֹۚ͢Λબ୒͠·͢ɻ
͋ͳͨ͸ɺগͳ͘ͱ΋ࣗ෼ʹ͍͘Β౉ͯ͠΄͍͔͠Λ૬खʹ఻͑Δ͜ͱ͕Ͱ͖·͢ɻ
ر๬ֹۚΛ఻͑Δ͔൱͔Λܾఆ͍ͯͩ͘͠͞ɻ











ϓϨΠϠʔ B ͷ੔ཧ൪߸ ϓϨΠϠʔ A ͷ੔ཧ൪߸
͋ͳͨʹ͸࣮ݧ͔Β1000 ԁ͕༩͑ΒΕ͍ͯ·͢ɻ૬खʢϓϨΠϠʔ Aʣͷر๬ֹۚʹԠͯ͡ɺ
૬खʹ͍͘Β౉͔͢Λܾఆ͍ͯͩ͘͠͞ʢ֘౰ֹۚΛ˓ͰғΜͰԼ͍͞ʣ ɻ
͋ͳ͕ͨy ԁΛબ୒ͨ͠৔߹ɺ͋ͳͨͷ֫ಘֹۚ͸ (1000-y) ԁɺ૬खͷ֫ಘֹۚ͸yԁͰ͢ɻ
<1> ૬ख͕ر๬ֹۚΛ఻͑ͳ͔ͬͨͱ͖ɺ૬खʹ౉ֹۚ͢Λ˓ͰғΜͰԼ͍͞ɻ
0 ԁ 100 ԁ 200 ԁ 300 ԁ 400 ԁ 500 ԁ 600 ԁ 700 ԁ 800 ԁ 900 ԁ 1000 ԁ
ΩϦτϦઢ
<2> ૬ख͕0 ԁΛر๬ͨ͠ͱ͖ɺ૬खʹ౉ֹ͢Λ˓ͰғΜͰԼ͍͞ɻ












఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000 ߹ܭ
0 27 32 11 10 10 10 10 13 15 16 16 25 195
100 2 3 27 3 1 0 1 2 1 0 6 2 48
200 1 3 0 23 2 2 2 2 2 6 2 1 46
300 1 0 1 1 25 5 4 6 8 4 2 1 58
400 3 1 0 1 0 20 4 5 4 3 3 1 45
x 500 4 0 0 1 1 2 18 9 7 7 8 6 63
600 0 0 0 0 0 0 0 2 1 1 0 0 4
700 0 0 0 0 0 0 0 0 1 1 1 1 4
800 0 0 0 0 0 0 0 0 0 1 0 0 1
900 0 0 0 0 0 0 0 0 0 0 1 1 2
1000 1 0 0 0 0 0 0 0 0 0 0 1 2
߹ܭ 39 39 39 39 39 39 39 39 39 39 39 39 468
ද 3: ֤y ʹର͢Δఏֹࣔͷ౓਺෼෍ද
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000
࠷খ஋ 0 0 0 0 0 0 0 0 0 0 0 0
ୈ 1 ࢛෼Ґ఺ 0 0 0 0 0 0 0 0 0 0 0 0
தԝ஋ 0 0 100 200 300 400 400 300 300 200 100 0
ୈ 3 ࢛෼Ґ఺ 200 0 100 200 300 400 500 500 400 500 500 400
࠷େ஋ 1000 400 300 500 500 500 500 600 700 800 900 1000
࠷ස஋ 0 0 100 200 300 400 500 0 0 0 0 0
ද 4: ఏֹࣔʹؔ͢Δهड़౷ܭྔ
28y
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000 ߹ܭ
0 9 8 7 8 9 9 9 9 9 9 9 9 104
100 0 1 2 1 0 0 0 0 0 0 0 0 4
200 0 0 0 0 0 0 0 0 0 0 0 0 0
300 0 0 0 0 0 0 0 0 0 0 0 0 0
400 0 0 0 0 0 0 0 0 0 0 0 0 0
x 500 0 0 0 0 0 0 0 0 0 0 0 0 0
600 0 0 0 0 0 0 0 0 0 0 0 0 0
700 0 0 0 0 0 0 0 0 0 0 0 0 0
800 0 0 0 0 0 0 0 0 0 0 0 0 0
900 0 0 0 0 0 0 0 0 0 0 0 0 0
1000 0 0 0 0 0 0 0 0 0 0 0 0 0
߹ܭ 9 9 9 9 9 9 9 9 9 9 9 9 108
ද 5: ֤ y ʹର͢Δఏֹࣔͷ౓਺෼෍දʢୈ Ϋϥελʔʣ
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000
࠷খ஋ 0 0 0 0 0 0 0 0 0 0 0 0
ୈ 1 ࢛෼Ґ఺ 0 0 0 0 0 0 0 0 0 0 0 0
தԝ஋ 0 0 0 0 0 0 0 0 0 0 0 0
ୈ 3 ࢛෼Ґ఺ 0 0 0 0 0 0 0 0 0 0 0 0
࠷େ஋ 0 100 100 100 0 0 0 0 0 0 0 0
࠷ස஋ 0 0 0 0 0 0 0 0 0 0 0 0
ද 6: ఏֹࣔʹؔ͢Δهड़౷ܭྔʢୈ Ϋϥελʔʣ
y
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000 ߹ܭ
ɹɹ 0 7 10 1 0 0 0 0 0 0 0 0 2 20
100 1 1 12 2 0 0 0 0 0 0 0 1 17
200 1 3 0 10 2 1 1 0 1 0 0 0 19
300 1 0 1 1 12 2 2 2 2 1 1 1 26
400 2 0 0 1 0 10 2 3 2 3 3 1 27
x 500 2 0 0 0 0 1 9 7 7 7 8 6 47
600 0 0 0 0 0 0 0 2 1 1 0 0 4
700 0 0 0 0 0 0 0 0 1 1 1 1 4
800 0 0 0 0 0 0 0 0 0 1 0 0 1
900 0 0 0 0 0 0 0 0 0 0 1 1 2
1000 0 0 0 0 0 0 0 0 0 0 0 1 1
߹ܭ 14 14 14 14 14 14 14 14 14 14 14 14 168
ද 7: ֤ y ʹର͢Δఏֹࣔͷ౓਺෼෍දʢୈ Ϋϥελʔʣ
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000
࠷খ஋ 0 0 0 100 200 200 200 300 200 300 300 0
ୈ 1 ࢛෼Ґ఺ 0 0 100 200 300 400 400 400 400 400 400 300
தԝ஋ 50 0 100 200 300 400 500 500 500 500 500 500
ୈ 3 ࢛෼Ґ఺ 400 100 100 200 300 400 500 500 500 500 500 500
࠷େ஋ 500 200 300 400 300 500 500 600 700 800 900 1000
࠷ස஋ 0 0 100 200 300 400 500 500 500 500 500 500
ද 8: ఏֹࣔʹؔ͢Δهड़౷ܭྔʢୈ Ϋϥελʔʣ
29y
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000 ߹ܭ
0 11 14 3 2 1 1 1 4 6 7 7 14 71
100 1 1 13 13 1 0 1 2 1 0 6 1 40
200 0 0 0 0 0 1 1 2 1 6 2 1 14
300 0 0 0 0 13 3 2 4 6 3 1 0 32
400 1 1 0 0 0 10 2 2 2 0 0 0 18
x 500 2 0 0 1 1 1 9 2 0 0 0 0 16
600 0 0 0 0 0 0 0 0 0 0 0 0 0
700 0 0 0 0 0 0 0 0 0 0 0 0 0
800 0 0 0 0 0 0 0 0 0 0 0 0 0
900 0 0 0 0 0 0 0 0 0 0 0 0 0
1000 1 0 0 0 0 0 0 0 0 0 0 0 1
߹ܭ 16 16 16 16 16 16 16 16 16 16 16 16 192
ද 9: ֤ y ʹର͢Δఏֹࣔͷ౓਺෼෍දʢୈ Ϋϥελʔʣ
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000
࠷খ஋ 0 0 0 0 0 0 0 0 0 0 0 0
ୈ 1 ࢛෼Ґ఺ 0 0 100 200 300 300 300 100 0 0 0 0
தԝ஋ 0 0 100 200 300 400 500 250 250 200 100 0
ୈ 3 ࢛෼Ґ఺ 250 0 100 200 300 400 500 350 300 200 100 0
࠷େ஋ 1000 400 100 500 500 500 500 500 400 300 300 200
࠷ස஋ 0 0 100 200 300 400 500 0, 300 0, 300 0 0 0
ද 10: ఏֹࣔʹؔ͢Δهड़౷ܭྔʢୈ Ϋϥελʔʣ
y
఻͑ͳ͍ 0 100 200 300 400 500 600 700 800 900 1000 ߹ܭ
1000 0 0 0 0 0 0 0 0 0 0 0 0 0
900 0 0 0 0 0 0 0 0 0 0 0 0 0
A 800 0 0 0 0 0 0 0 0 0 0 0 0 0
ͷ 700 0 0 0 0 0 0 0 0 0 0 0 0 0
֫ 600 0 0 0 0 0 0 0 0 0 0 0 0 0
ಘ 500 0 0 0 0 0 1 10 1 0 0 1 0 13
ۚ 400 1 0 0 0 0 1 3 0 0 0 0 0 5
ֹ 300 0 0 0 0 0 0 2 0 0 0 0 0 2
200 0 0 0 1 0 0 0 0 0 0 0 0 1
100 0 0 0 0 0 0 1 0 0 0 0 1 2
0 4 0 0 0 2 2 3 0 1 1 0 3 16
߹ܭ 5 0 0 1 2 4 19 1 1 1 1 4 39
ද 11: ϓϨΠϠʔA ʹΑΔબ୒ y ʹԠͨ֫͡ಘֹۚͷ౓਺෼෍ද
࠷খ஋ 0
ୈ 1 ࢛෼Ґ఺ 0
தԝ஋ 300
ୈ 3 ࢛෼Ґ఺ 500
࠷େ஋ 500
࠷ස஋ 0
ද 12: ϓϨΠϠʔ A ͷ֫ಘֹۚʹؔ͢Δهड़౷ܭྔ
30